7SO A1 M A= i

2026 44 A

doi:10.6041/j. issn. 1000-1298.2026. 08. 040

—MNIEREEEBRABKRINMEIZITEEED T

KX B #EKE EFHE ZEA

CH MR =AU S BLE 22l 2 B, 1 213164)

S ¢ R R BN B 132 ) 45 A CHR I — R 3 — RPS 66 % 245K ) B 328 4 4 507 B B L B
A T AR AR T 2 I Ty . ISR T HLRIE 505 A T 3 A RS T B B S U L 2
B S e513 H 50 G R B0 T SR I 10 TE 5 35 T ) S BB T B 1 B AT T2 64 B
SO T 2 ) B K M T LR HE T LA 4 90 B T L 790 58 2% S O 3 50 9
M T BLES S 50 7 RIS 5 H b B4 R0 L RO R
LA WUTFICHLI ; WIFIRA s TR I BEAT LA I 5 L £
hE4SES. TP112 M EEARIRED : A MERS: 1000-1298(2026)08-0418-09 OSID . r@‘- £

Design and Performance Analysis of Rigid Flexible Hybrid Cable Driven
Parallel Mechanism

ZHU Wei REN Qiuyang CAO Xingi MA Zhilong
(College of Mechanical Engineering and Rail Transit, Changzhou University, Changzhou 213164, China)

Abstract: A rigid flexible hybrid cable driven parallel mechanism ( CDPM ) constrained by 3 — RPS
branches was proposed to overcome the limitation of unidirectional force characteristic in traditional cable-
driven parallel mechanisms. In this configuration, the direction of cable branches can be flexibly adjusted
according to the desired workspace requirements. The motion principle of the mechanism was firstly
described, followed by the design of its three-dimensional structure. Both kinematic and static models
were then systematically established. The correctness of the driving cable force was confirmed through
comparative analysis between theoretical computations and simulation outcomes. Subsequently, based on
the developed mechanical model, the force closure reachable workspace of the mechanism was
calculated, and the main structural parameters that affected the workspace were investigated in depth.
Furthermore, the Jacobian matrix of the mechanism was derived. And the performance indicators such as
singular configuration, dexterity, and stiffness of the mechanism were analyzed by using the determinant
of the Jacobian matrix, condition number, and two norm of the stiffness matrix as indicators. The findings
established a solid theoretical basis for further development and practical application of the proposed
mechanism.
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Fig.2  Principle of mechanism
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Fig.3 Forces acting on moving platform
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Fig.5 Workspace of mechanism
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